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(54) METHOD AND DEVICE FOR COLOR CORRECTION AND RECORDING MEDIUM WITH COLOR 
CORRECTION CONTROL PROGRAM RECORDED THEREON 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and device for color 
correction and a recording medium, where a color correction control 
program is recorded which are capable of proper color correction. 
SOLUTION: An extent of color correction is attained, in which the 
difference between optimum values (Rt, Gt f and Bt) preliminarily 
determined for pixels of prescribed storage colors and average values for 
prescribed storage colors, which are obtained by the aggregate result of a 
histogram, can be resolved (steps 40 to 50). This extent of color 
correction is corrected on the basis of a prescribed element color 
components of each pixel, and color image data is subjected properly to 
color correction, on the basis of the corrected extent of color correction. 
Furthermore, a calculation formula for correction operation is simplified to 
shorten the processing time. Since the extent of color correction is 
corrected on the basis of the prescribed storage color component of each 
pixel, color skipping is suppressed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Color correction equipment which corrects the aforementioned color image data based on the color image 
data which is characterized by providing the following, and which expressed the color picture by two or more element 
color components. An object pixel total means to total about the pixel of a predetermined color based on the 
aforementioned color image data. The optimum value beforehand defined to the pixel of the aforementioned 
predetermined color. An amount calculation means of color corrections to calculate the amount of color corrections 
which cancels a difference with the aforementioned total result. An amount correction means of color corrections to 
correct the aforementioned amount of color corrections based on the predetermined element color component of each 
pixel, and the color correction means which makes the color correction of the aforementioned color image data based 
on the amount of color corrections corrected by the amount correction means of color corrections concerned. 
[Claim 2] Color correction equipment according to claim 1 which the aforementioned object pixel total means judges 
the pixel whose hue value calculated based on the aforementioned color image data is predetermined within the limits 
to be the pixel of the aforementioned predetermined color, and totals about the judged pixel concerned. 
[Claim 3] Color correction equipment according to claim 1 or 2 with which the aforementioned amount correction 
means of color corrections corrects the aforementioned amount of color corrections only based on the degree operation 
of the predetermined element color component of each pixel. 

[Claim 4] Color correction equipment given in the claim 1 to which the aforementioned object pixel total means judges 
the pixel whose hue value about a memory color is predetermined within the limits to be the pixel of the 
aforementioned predetermined color, and totals about the judged pixel concerned, or any 1 term of 3. 
[Claim 5] Color correction equipment given in the claim 1 which has the optimum value for every element color 
component about the image data from which the aforementioned amount calculation means of color corrections 
calculates an average value for every element color component of the aforementioned color image data about each 
pixel judged to be an object pixel, and the aforementioned amount calculation means of color corrections serves as a 
predetermined color, using the average value concerned as a total result of the aforementioned amount calculation 
means of color corrections, or any 1 term of 4. 

[Claim 6] Color correction equipment given in the claim 1 on which it corrects to the tone curve which expresses 
input/output relation according to the amount of color corrections by which correction was made [ aforementioned ], 
and makes color correction of color image data in case the aforementioned color correction means controls the level of 
each element color component, or any 1 term of 5. 

[Claim 7] The color correction method which corrects the aforementioned color image data based on the color image 
data which is characterized by providing the following, and which expressed the color picture by two or more element 
color components. The object pixel total process which totals about the pixel of a predetermined color based on the 
aforementioned color image data. The optimum value beforehand defined to the pixel of the aforementioned 
predetermined color. The amount calculation process of color corrections of calculating the amount of color 
corrections which cancels a difference with the aforementioned total result. The amount correction process of color 
corrections of correcting the aforementioned amount of color corrections based on the predetermined element color 
component of each pixel, and the color correction process which makes the color correction of the aforementioned 
color image data based on the amount of color corrections corrected according to the amount correction process of 
color corrections concerned. 

[Claim 8] It is based on the color image data which expressed the color picture by two or more element color 
components. It is the record medium in which reading [ computer / which recorded the program for making a computer 
perform color correction processing in which the aforementioned color image data is corrected ] is possible. The object 
pixel total processing which totals about the pixel of a predetermined color based on the aforementioned color image 
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data, The optimum value beforehand defined to the pixel of the aforementioned predetermined color, and the amount 
computation of color corrections which calculates the amount of color corrections which cancels a difference with the 
aforementioned total result, The amount correction processing of color corrections in which the aforementioned 
amount of color corrections is corrected based on the predetermined element color component of each pixel, The 
record medium in which reading [ computer / which recorded the program for making a computer perform color 
correction processing which makes the color correction of the aforementioned color image data based on the amount of 
color corrections corrected by the amount correction processing of color corrections concerned ] is possible. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the record medium which recorded the color 
correction equipment, the color correction method, and color correction control program which make the optimal color 
correction to on-the-spot photo image data like a digital photograph. 
[0002] 

[Description of the Prior Art] Various kinds of color correction processings are performed to digital image data. For 
example, contrast is expanded or they are an amendment and color correction called [ color tone ] an amendment in a 
luminosity. These color correction processings are performed by changing the image data of each pixel based on a 
predetermined correspondence relation. 

[0003] In the example of an amendment, the color translation table is prepared for the color tone, and output data are 
generated with reference to the aforementioned color translation table by making the image data of a changing agency 
into input data. By this, if it is beige amendment, the beige portion of a picture will become vivid. Under the present 
circumstances, as a method of extracting the pixel of which beige memory color, if image data belongs to the range of 
a desired color tone at JP,1 1-146219, A, the method of the pixel judging that it is the pixel which shows human being's 
flesh color, and performing desired color correction to the pixel concerned is indicated. 
[0004] 

[Problem(s) to be Solved by the Invention] However, image data may not restrict that it is not necessarily exact, and 
cannot detect the object which has a memory color correctly, and suitable color correction may not be able to be 
performed. 

[0005] this invention was made in order to solve the above-mentioned trouble, and it makes it a technical problem to 
offer the record medium which recorded the color correction equipment in which suitable color correction is possible, 
the color correction method, and the color correction control program. 
[0006] 

[Means for Solving the Problem] In view of the above-mentioned technical problem, invention according to claim 1 is 
based on the color image data which expressed the color picture by two or more element color components. An object 
pixel total means to be color correction equipment which corrects the aforementioned color image data, and to total 
about the pixel of a predetermined color based on the aforementioned color image data, The optimum value beforehand 
defined to the pixel of the aforementioned predetermined color, and an amount calculation means of color corrections 
to calculate the amount of color corrections which cancels a difference with the aforementioned total result, It has an 
amount correction means of color corrections to correct the aforementioned amount of color corrections based on the 
predetermined element color component of each pixel, and the color correction means which makes the color 
correction of the aforementioned color image data based on the amount of color corrections corrected by the amount 
correction means of color corrections concerned, and is constituted. 

[0007] According to the color correction equipment which corrects the aforementioned color image data based on the 
color image data which was constituted as mentioned above, and which expressed the color picture by two or more 
element color components By the object pixel total means, a total is performed about the pixel of a predetermined color 
based on the aforementioned color image data, and the optimum value beforehand defined to the pixel of the 
aforementioned predetermined color by the amount calculation means of color corrections and the amount of color 
corrections which cancels a difference with the aforementioned total result are calculated. And the aforementioned 
amount of color corrections is corrected based on the predetermined element color component of each pixel, and the 
color correction of the aforementioned color image data is made by the color correction means by the amount 
correction means of color corrections based on the amount of color corrections corrected by the amount correction 
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means of color corrections concerned. 

[0008] Moreover, invention according to claim 2 judges the pixel whose hue value asked for the aforementioned object 
pixel total means based on the aforementioned color image data it is color correction equipment according to claim 1 , 
and is predetermined within the limits to be the pixel of the aforementioned predetermined color, and it is constituted 
so that it may total about the judged pixel concerned. 

[0009] Furthermore, invention according to claim 3 is color correction equipment according to claim 1 or 2, and the 
aforementioned amount correction means of color corrections is constituted so that the aforementioned amount of color 
corrections may be corrected only based on the degree operation of the predetermined element color component of 
each pixel. 

[0010] Moreover, invention according to claim 4 judges the pixel whose aforementioned object pixel total means it is 
color correction equipment given in a claim 1 or any 1 term of 3, and is within the limits predetermined in the hue 
value about a memory color to be the pixel of the aforementioned predetermined color, and it is constituted so that it 
may total about the judged pixel concerned. 

[001 1] Furthermore, invention according to claim 5 is color correction equipment given in a claim 1 or any 1 term of 4, 
and the aforementioned amount calculation means of color corrections calculates an average value for every element 
color component of the aforementioned color image data about each pixel judged to be an object pixel. It is constituted 
as it has the optimum value for every element color component about the image data from which the aforementioned 
amount calculation means of color corrections serves as a predetermined color, using the average value concerned as a 
total result of the aforementioned amount calculation means of color corrections. 

[0012] Moreover, invention according to claim 6 is color correction equipment given in a claim 1 or any 1 term of 5, 
and in case the aforementioned color correction means controls the level of each element color component, it is 
constituted so that the tone curve showing input/output relation may be corrected according to the amount of color 
corrections by which correction was made [ aforementioned ] and color correction of color image data may be made. 
[0013] In view of the above-mentioned technical problem, invention according to claim 7 is based on the color image 
data which expressed the color picture by two or more element color components. The object pixel total process which 
is the color correction method which corrects the aforementioned color image data, and totals about the pixel of a 
predetermined color based on the aforementioned color image data, The optimum value beforehand defined to the pixel 
of the aforementioned predetermined color, and the amount calculation process of color corrections of calculating the 
amount of color corrections which cancels a difference with the aforementioned total result, It has the amount 
correction process of color corrections of correcting the aforementioned amount of color corrections based on the 
predetermined element color component of each pixel, and the color correction process which makes the color 
correction of the aforementioned color image data based on the amount of color corrections corrected according to the 
amount correction process of color corrections concerned, and is constituted. 

[0014] According to the color correction method which corrects the aforementioned color image data based on the 
color image data which expressed the color picture constituted as mentioned above by two or more element color 
components According to an object pixel total process, a total is performed about the pixel of a predetermined color 
based on the aforementioned color image data, and the optimum value beforehand defined to the pixel of the 
aforementioned predetermined color according to the amount calculation process of color corrections and the amount 
of color corrections which cancels a difference with the aforementioned total result are calculated. And the 
aforementioned amount of color corrections is corrected based on the predetermined element color component of each 
pixel, and the color correction of the aforementioned color image data is made according to a color correction process 
by the amount correction process of color corrections based on the amount of color corrections corrected according to 
the amount correction process of color corrections concerned. 

[0015] In view of the above-mentioned technical problem, invention according to claim 8 is based on the color image 
data which expressed the color picture by two or more element color components. It is the record medium in which 
reading [ computer / which recorded the program for making a computer perform color correction processing in which 
the aforementioned color image data is corrected ] is possible. The object pixel total processing which totals about the 
pixel of a predetermined color based on the aforementioned color image data, The optimum value beforehand defined 
to the pixel of the aforementioned predetermined color, and the amount computation of color corrections which 
calculates the amount of color corrections which cancels a difference with the aforementioned total result, The amount 
correction processing of color corrections in which the aforementioned amount of color corrections is corrected based 
on the predetermined element color component of each pixel, The program for making a computer perform color 
correction processing which makes the color correction of the aforementioned color image data based on the amount of 
color corrections corrected by the amount correction processing of color corrections concerned is recorded, and it is 
constituted by the computer possible [ reading ]. 
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[0016] The program for making a computer perform color correction processing in which the aforementioned color 
image data is corrected based on the color image data which expressed the color picture by two or more element color 
components by computer constituted as mentioned above according to the record medium which can be read is 
recorded. Based on the aforementioned color image data, a total is performed about the pixel of a predetermined color 
by object pixel total processing by the program execution concerned, and the optimum value beforehand defined to the 
pixel of the aforementioned predetermined color by the amount computation of color corrections and the amount of 
color corrections which cancels a difference with die aforementioned total result are calculated. And the 
aforementioned amount of color corrections is corrected based on the predetermined element color component of each 
pixel, and the color correction of the aforementioned color image data is made by color correction processing by the 
amount correction processing of color corrections based on the amount of color corrections corrected by the amount 
correction processing of color corrections concerned. 
[0017] 

[Embodiments of the Invention] Drawing 1 shows the color correction system which applied the color correction 
equipment concerning 1 operation gestalt of this invention by the block diagram, and drawin g 2 shows the example of 
concrete hardware composition by the outline block diagram. 

[0018] In drawing 1 , a picture input device 10 outputs the on-the-spot photo image data (former image data) expressed 
as a pixel of the shape of a dot matrix, such as a photograph, to color correction equipment 20. The color correction 
equipment 20 concerned outputs the image data (after [ color correction ] image data) by which color correction was 
made to the picture output unit 30, after performing desired color correction to the inputted on-the-spot photo image 
data. The picture output unit 30 concerned outputs the picture by which color correction was made by the dot-matrix- 
like pixel. 

[0019] Here, the color image data which color correction equipment 20 outputs detects a memory color using the rate 
of simple RGB to the pixel contained in a predetermined color (for example, empty, which green and beige memory 
color), by whether it is close to the memory color concerned, determines weighting and makes color correction. Color 
correction equipment 20 is equipped with hue value calculation section 20a, histogram creation section 20b, memory- 
color average calculation section 20c, and 20d of memory-color LUT creation sections and memory-color amendment 
section 20e, and is constituted. About the detail of data processing of each component, it mentions later. 
[0020] A digital still camera 12 or a video camera 14 etc. corresponds. [ in / drawin g 2 / in the example of a picture 
input device 10 ] Moreover, the computer system constituted by equipping the example of color correction equipment 
20 with a computer 21, a hard disk 22, a keyboard 23, CD-ROM drive 24, the floppy (registered trademark) disk drive 
25, a modem 26, etc. corresponds. And as for the example of the picture output unit 30, a printer 31, a display 32, etc. 
correspond. In addition, it connects with a dial-up line, and connects with an external network through this public 
communication channel, and a modem 26 can download software and data. 

[0021] Usually, with the gestalt which a computer 21 can read, the color correction processing control program by this 
invention is recorded on record media, such as a floppy disk and CD-ROM, and circulates. The program concerned is 
read by media readers (CD-ROM drive 24, floppy disk drive 25, etc.), and is installed in a hard disk 22. And it is 
constituted so that CPU may read a desired program from a hard disk 22 suitably and desired processing may be 
performed. 

[0022] In the gestalt of the operation concerned, while the scanner 1 1 and digital still camera 12 as a picture input 
device 10 output the gradation data of RGB (green, blue, red) as image data, the printer 31 as a picture output unit 30 
needs as an input the binary data of CMYK which added black to CMY (cyanogen, a Magenta, yellow) as gradation 
data, or this. Moreover, a display 32 needs the gradation data of RGB as an input. On the other hand, within the 
computer 21 , it has printer driver 21b and display driver 21c corresponding to operating system 21a, a printer 3 1 , and a 
display 32. Moreover, application 21d for color correction processing, execution of processing is controlled by 
operating system 21a, it joins in printer driver 21b or display driver 21c if needed, and predetermined color correction 
processing is performed. Therefore, while the concrete role of the computer 21 concerned as color correction 
equipment 20 creates the gradation data of RGB which inputted the gradation data of RGB and performed the optimal 
color correction and making it display them on a display 32 through display driver 21c, it is changed into the binary 
data of CMY (or CMYK) through printer driver 21b, and a printer 31 is made to print it. 

[0023] Thus, in the gestalt of the operation concerned, although a computer system is incorporated between the I/O 
devices of a picture and it is made to make color correction, what is necessary is just the system which does not 
necessarily need the computer system concerned and makes desired color correction to image data. For example, as 
shown in drawing 3 , you may be the system which it incorporates, and makes it display on display 32a, or makes 
printer 31a print the color correction equipment which performs desired color correction in digital still camera 12a 
using the changed image data. Moreover, in printer 31b which inputs and prints image data through a computer system, 
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as shown in drawing^ , it can also constitute so that desired color correction may be automatically made from the 
image data inputted through scanner 1 lb, digital still camera 12b, or modem 26b. 

[0024] Hereafter, with reference to drawing 5 , the color correction processing program executed by computer 21 by 
this invention is explained. 

[0025] Depending on the performance of exposure, the light source, and a camera, green, azure, and which beige 
memory color are not necessarily settled in an original exact hue. Therefore, it is difficult to detect correctly the object 
which has these memory colors. For this reason, with [ the hue value of each pixel / each memory color ] within the 
limits [ correspond ], in the color correction processing concerned, it adds to a histogram first. That is, in the color 
correction processing concerned, the hue range of a memory color used as the candidate for detection is made large a 
little, wait attachment in consideration of the color component is performed, and color correction is made. 
[0026] In addition, it will total about all pixels, moving an object pixel in adding, as it is shown in drawing 6 . 
[0027] First, hue value calculation section 20a of color correction equipment 20 calculates the hue value Hue from the 
RGB value of each pixel at the time of a sampling (Step 40). Hereafter, calculation of the hue value Hue in Step 40 is 
explained with reference to drawing 7 . In the following calculation, I is defined by I=max {R, G, B} and is the 
maximum in the RGB value of each pixel. Moreover, i is defined by i=min {R, G, B} and is the minimum value in the 
RGB value of each pixel. 

[0028] Hue value calculation section 20a judges first whether it is 1= 0 (Step 60). In the case of 1= 0 (Step 60, Yes), it 
judges that the hue value Hue is unfixed, and returns to Step 42. 

[0029] When it is not 1= 0 (Step 60, No), hue value calculation section 20a judges whether it is I^R, whether it is I=G 
(Step 66), and whether it is I=B (Step 70) (Step 74). And in I=R (Step 66, Yes), hue value calculation section 20a is 
[0030]. 
[Equation 1] 

I =R (Dt Hue = 60 (£~ B . ) 

It carries out (Step 68) and, in I=G (Step 70, Yes), is [0031]. 
[Equation 2] 

I = G0i:&, Hue= 60 (2 + B ~ R ) 

I— i 

It carries out (Step 72) and, in I=B (Step 74, Yes), is [0032]. 
[Equation 3] 

l = B(Dti*, Hue= 60 (4 + *~P ) 

It carries out (Step 76). And when the Hue value acquired at Steps 68, 72, or 76 is negative (Step 78, Yes), 360 is 
added to the Hue value concerned, processing of (Step 80) hue value calculation section 20a is ended as Hue=Hue 
+360, and it returns to Step 42 of drawing 5 . 

[0033] Next, histogram creation section 20b judges whether the hue value Hue turns into a value of correspond within 
the limits at each memory color (Step 42), and, in the case of the value of correspond within the limits (Step 42, Yes), 
the hue value Hue adds the frequency corresponding to the RGB value of the color pixel concerned to each memory 
color in the hue histogram of each memory color. On the other hand, in the case of the value out of range with which 
the hue value Hue is equivalent to each memory color (Step 42, No), counting to a histogram does not carry out. 
[0034] The processing in Steps 42 and 44 of drawing. 5 by histogram creation section 20b is explained in full detail 
with reference to drawing 8 . When the RGB value of each pixel is expressed with R, G, and B in the following 
processings, respectively, brightness (Y %) is computed by Y=0.3R+0.59G+0.1 IB, and saturation (S %) is S=(I-i)/ 
(1+1). 

It is alike and, therefore, is computed. 

[0035] It judges whether histogram creation section 20b is 60<Hue<120 (Step 82). And in the case of 60<Hue<120 
(Step 82, Yes), if it becomes S>12.5 (Step 86, Yes), in Step 44 of Rawing 5 , Y> 12.5 (Step 84, Yes) and the 
frequency corresponding to the RGB value of the pixel concerned will be added to a green hue histogram (Step 88). on 
the other hand - Y<=12.5 (Step 84, No) ~ or if it becomes S<=12.5 (Step 86, No), in Step 42 of drawin g 5 , it will 
judge with No (Step 106) 

[0036] Next, it judges whether histogram creation section 20b is 180<Hue<240 (Step 90). and the case (Step 90, Yes) 
of 180<Hue<240 Y> 50 (Step 92, Yes) - and if it becomes S>12.5 (Step 94, Yes), in Step 44 of drawing 5 , the 
RGB value of the pixel concerned will be added to a blue hue histogram (Step 96) on the other hand Y<=50 (Step 
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92, No) - or if it becomes S<=12.5 (Step 94, No), in Step 42 of drawin g 5 , it will judge with No (Step 106) 
[0037] Furthermore, it judges whether histogram creation section 20b is 345<Hue<=360 or 0 <=Hue<45 (Step 98). and 
345< -- the case (Step 98, Yes) of Hue<=360 or 0 <=Hue<45 -- Y> 62.5 (Step 100, Yes) -- and if it becomes 
6.25<S<50 (Step 102, Yes), in Step 44 of drawing 5 , the RGB value of the pixel concerned will be added to a beige 
hue histogram (Step 104) on the other hand -- Hue<=345, Hue>=45 (Step 98, No), Y<=62.5 (Step 100, No), or 
S<=6.25 -- or if it becomes S>=50 (Step 102, No), in Step 42 of drawing 5 , it will judge with No (Step 106), and will 
return to Step 46 of drawing 5 

[0038] If the frequency corresponding to the RGB value of a pixel is added to the hue histogram of each memory color 
in Steps 88, 96, or 104, it will return to Step 46 of drawing 5 . 

[0039] Thus, with the operation gestalt concerned, since the hue range of a memory color used as the candidate for 
detection is made large a little like Steps 82, 90, and 98, it becomes possible to detect more the object which has each 
memory color to accuracy. 

[0040] Processing of the above-mentioned steps 40, 42, and 44 is repeated until processing of the above-mentioned 
steps 40, 42, and 44 is completed about all pixels (Step 46, No). After processing of the above-mentioned steps 40, 42, 
and 44 is completed about all pixels (Step 46, Yes), a histogram is completed (Step 48) and processing by histogram 
creation section 20b is ended. 

[0041] Next, after processing by histogram creation section 20b is completed, memory-color average calculation 
section 20c can calculate the average of the value of RGB of each memory color from the created histogram (Step 49), 
and can know the feature of the memory color of the picture concerned. For example, when the Red value of a memory 
color is set to Rmem and the frequency is set to jr, it is the average [several 4]. 



**, [0042] 
[Equation 5] 

255 

"mem "" 255 



r = 0 



Incomes out and asks. Similarly, it is [Equation 6]. 

y*\ am 



[Equation 7] 

■'-'mem 

It can ask also for ****. 

[0043] After processing by memory-color average calculation section 20c is completed, 20d of memory-color LUT 
creation sections creates the memory-color amendment LUT (look-up table) by tone curve control from the difference 
of Targets Rt and Gt, Bt value, and the RGB averages Rm, Gm, and Bm of each memory color called for at Step 49 
(Step 50). 

0044] The gestalt of the operation concerned defines Targets Rt and Gt and Bt value as follows. 
: 0045] 





Rt 


Gt 


Bt 






0 


192 


20 


64 




12 


32 


128 


192 


Wife 


230 


191 


184 


192 



The memory-color amendment LUT (look-up table) is created by tone curve control from the difference of the targets 
Rt and Gt of each memory color (green, azure, flesh color) shown in Table 1, Bt value (optimum value), and the RGB 
averages Rm, Gm, and Bm of each memory color called for at Step 49. Moreover, as shown in Table 1, the control 
points differ for every memory color. As an example, the controlled variable of the tone curve of the Red value of a 
memory color (beige) is the following formula [0046]. 
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[Equation 8] 

ARttem = kX(Rt - K^J - (1) 



It is alike and, therefore, defines. Here, k determines the amount of amendments of a memory color (controlled- 
variable deltaRmem of a tone curve) by the correction factor. As shown in drawing 9 , the tone curve of the memory- 
color amendment LUT is obtained by interpolating smoothly by the spline curve which passes along three points, 
gradation "0", gradation "255", and the control point (gradation when [ It is a memory color as shown in Table 1 . ] 
beige "192"). Although the above explained the controlled variable of the tone curve of a beige Red value, it can 
determine similarly about controlled-variable deltaGmem and deltaBmem of a tone curve of a beige Green value and a 
Blue value. 

[0047] An end of creation of the memory-color amendment LUT (look-up table) according to 20d of memory-color 
LUT creation sections as mentioned above performs processing (Steps 52, 54, and 56 of drawing 5 ) by memory-color 
amendment section 20e. Memory-color amendment section 20e performs weighting for Foundations LUT (Base LUT) 
and the memory color LUT which were determined from the statistic of the whole picture according to the pixel RGB 
value, and calculates the value after final amendment. 

[0048] The processing in Steps 52 and 54 of drawing 5 by memory-color amendment section 20e is explained with 
reference to drawing 10 . 

[0049] First, memory-color amendment section 20e is based on the RGB value of each pixel, and is the following 
formulas [0050]. 
[Equation 9] 

WR — 128 , _ v 

8kin= — (2) 

128 

W - 2B-R-G 

w °- — ™ — ■•• (4> 

It is alike and the weighting function W is calculated more (Step 110). The weighting function of a memory color 
(beige) is Wskin, the weighting function of a memory color (azure) is Wsky here, and the weighting function of a 
memory color (green) is Wgreen. Thus, the weighting function W changes with each memory colors. 
[0051] Here, when a formula (4) is transformed, it is Wgreen= {(G-B )- (G~R)}/256. - (5) 

It becomes. The formula (5) shows how strong the attention component G is to other RB(s) among RGB. In a formula 
(5), division is carried out for normalizing the strength of G component by 256. The same is said of the other colors R 
and B. 

[0052] Thus, a formula (3) and a formula (4) perform weighting proportional to how strong an attention component (a 
formula (3) B and a formula (4) G) is to other color components (a formula (3) RG and a formula (4) RB). 
[0053] In addition, in order not to highlight the boundary of the amended portion and the portion which has not been 
amended and to carry out it, it is Wskin^Rn- 1)256 instead of a formula (2). - (6) 

********_ things are also made A formula (2) and a formula (6) perform weighting proportional to R component. 
The denominator of the right-hand side of a formula (6) was not only set to R, but it was referred to as (R+l) for 
making it the right-hand side of a formula (6) set to not 255/256 but (255+1) / 256- 1 at the time of R- 255. 
[0054] Next, in the case of W< 0 (Step 112, Yes), memory-color amendment section 20e sets to W= 0 (Step 1 14), and 
it is made for the range which (Step 118) and the weighting function W can take as W= 1 to be set to 0<=W<=1 in the 
case of W> 1 (Step 1 1 6, Yes). 

[0055] Furthermore, the weighting function called for by Steps 1 10-1 18 is used for memory-color amendment section 
20e, for example, when beige, it is [0056]. 
[Equation 10] 

R' = (l^Wg^Rt^ + W^Rakin 

B' = (1— W ekin )B ba88 + W^B^ 
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Rbase, Gbase, and Bbase are the RGB values of a basic look-up table, and Rskin, Gskin, and Bskin are the RGB values 
of a memory-color amendment look-up table. 

[0057] It is [0058], when performing memory-color amendment simultaneously not only about flesh color but about 
azure and green, although the RGB value was amended in consideration of the beige chisel in Step 120 with the gestalt 
of the operation concerned. 
[Equation 11] 

G'=(l— W ekin - Waky - W^)GH, are +W^G^+W 8ky G^W^G gr ^ 

alike - more - amendment - the back - RGB - a value - it is - R -- ' - G - ' -- B - ' - asking . Here, weighting of 
the pixel value by the memory color LUT becomes large, and when memory-color amendment-likeness is small, the 
rate of Foundations LUT becomes large, so that memory-color-likeness is large. As this shows drawing 1 1 , it shows 
that the RGB value after amendment takes the value between Foundations LUT and the memory-color amendment 
LUT (the range of the arrow of drawing) to predetermined gradation. 

[0059] After the RGB value after amendment is calculated (after Step 120), it will return to processing of Step 56 of 
drawing 5 , Steps 52 and 54 will be repeated about all pixels, and color correction will be made to color image data. 
[0060] Next, it explains to a concrete example with the application of processing of drawing! . In Step 48, the 
histogram shown in drawing 12 should be created after sampling processing (Steps 40-46) of drawing 5 . In the case of 
the picture concerned, Green (green) is applicable. The average of each memory color in Step 49 is set to 
Rgreen= 1 04Ggreen= 1 34Bgreen=8 1 . Next, according to the processing in Step 50, LUT for memory-color amendment 
(tone curve) is created. The green control point is gradation "64" from Table 1, and the controlled variable is set to 
deltaRgreen=(0-104)/5=-20deltaGgreen=(192-134)/5=lldeltaBgreen=(20-81)/5=-12 from a formula (1). However, it is 
referred to as correction-factor k=l/5. 

[0061] Next, in Steps 52 and 54, correction value is calculated by performing composition by the multi-tone curve. The 
relation between the foundations LUT of the picture concerned and green LUT is shown in drawing 13 . Drawing 1 3 
shows that green is strengthened by the memory-color amendment concerned. 

[0062] Correction value takes between two curves to an input value, for example, weighting Wgreen is set to Wgreen= 
(2 G-B-R)/256 = (2x171-138-1 18) / 256= 86 / 256- 0.33 by the pixel of a RGB value (138,171,1 18), and the value 
after amendment is set to G'=(l-Wgreen) xGbase+WgreenxGgreen= (1-0.33) and 166+0.33x179=170. It is calculable 
similarly about R' and B ! . 

[0063] Since according to the gestalt of the operation concerned weighting is performed for Foundations LUT (Base 
LUT) and the memory color LUT which were determined from the statistic of the whole picture in memory-color 
amendment section 20e according to the pixel RGB value and the value after final amendment is calculated, the 
formula for an amendment operation becomes simple and can shorten the processing time. Moreover, according to the 
gestalt of the operation concerned, since the aforementioned weighting is performed based on the RGB value of each 
pixel, a hue jump can be suppressed, furthermore ~ according to the gestalt of the operation concerned - the color 
gamut of each memory color - an amendment - since the things are possible, the influence to other colors can be 
pressed down to the minimum 
[0064] 

[Effect of the Invention] According to the program execution currently recorded on color correction equipment 
according to claim 1, the color correction method according to claim 7, or the record medium according to claim 8 The 
optimum value beforehand defined to the pixel of the aforementioned predetermined color and the amount of color 
corrections which cancels a difference with the aforementioned total result are calculated, the aforementioned amount 
of color corrections is corrected based on the predetermined element color component of each pixel, and the color 
correction of the aforementioned color image data is made based on the corrected amount of color corrections. For this 
reason, the formula for an amendment operation becomes simple and can shorten the processing time. Moreover, since 
the amount of color corrections is corrected based on the predetermined element color component of each pixel, a color 
jump can be suppressed, furthermore ~ a predetermined color - an amendment - since the things are possible, the 
influence to other colors can be pressed down to the minimum 
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s) 05coXT7 74 4ti>V>Tfl(lfecofeffih 

Xb^5At^KM?ORGB®£J|jg-tS (Xt-77 
104). — HueS345iL<teHueS45 
(Xxy798. No)£*:teY562. 5 (X-fy7 
10 0, No) 47t(SS^6. 2 5t ) L<JiS£5 0 
(Xr-77102. No)^(i(li5<7)Xf774 2 
(CfclvtNofcfiJgLT (Xf 7710 6) . 05<7)X 
7- 7 74 6 {CMS. 

[0 0 3 8] Xf 7788, 9 6£?ttel 0 4(C&Wt' 
#ieit-£<0feffi t X h ? y A CMfli<D R G B ffiCttlfrt 
6*ifc£;&n»-rS , H5C0X-T7 746 CMS . 

[0039] Z<^X a JC, 38&ftiBflT?tt. Xf 77 
82, 9 0fcJ:tf98<OJ:3fc:, ^aj^t^SI21tfe 
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[0 04 0] £T <rMmz-o^X±§l*T- v 740, 4 
2#JilS4 4cr>M.mi)m7?&ZT (^7/4 6, N 
o) x ±M^-/y'4 0, 4 2&£V4 4<D>imtfWi t ) 

mztiz. itx(ommiz^r±sixy'yy'4o. 42 

t3&T/4 4<rm.mtf®Ti-&t (Xf"/74 6, Ye 
s) . tXb77&W<sm>lX (Xf7748) . tx 

h 9 v j»Gf6M 2 0 b azx *«yi**n"t £> . 

[004 1] tXhy5.Mfr£&2 0bt;:J:&Sa 

mm7?& t . teiffe¥^(atwa52 0 c 

pJifcJf, IB-ti^Re dffi£Rmem. * 

[84] 



[004 2] 
[ft5J 



[&6] 



B, 



[*m 



4 if t>5&6 -g.dk 

[0043] leiife¥^HiH-»gP 2 0 c fc i 65t!UI#& 
T-fl»k. KttfiLUTft**2 0d#. ^-^-ybR 
t, Gt, Btffifc, ^■f-v7 , 4 9"P««>4»nfc«£1t6 
ORGB^ffiRnu Gin. BmhO^*^. 

- -fmwiz i^c teiifeaiE lut (^7^77 /t- 

7^) *fls*-T4 (Xf7750) . 

[0044] 38?gflS*»B!B'?tt« ?-^hRt. G 
t, Btffl^WTc0j:di^^-r-5. 

[0045] 

[*1 ] 



^taem 



255 

r = 0 





Rt 


Gt 


Bt 






0 


192 


20 


84 




12 


32 


128 


192 




230 


191 


184 


192 



me**«2«fe (fife. 26, Efe) <r>*-*r~,Y 
Rt. Gt. Btffi (fijttt) ^f774 9mig 
ftft&ffittfeORGB^fflRiiu Gn, BmJ;<7)ig#a> 
h ->U-~7%m\,Z X -y Xsm&MsE LUT 

aettfi (Jftfi) «0Re dfficDN-y*-7V)$OTiJi, 

[004 6] 
[*8] 

^Rtaem = kX(Rt - R^J - (1) 

ffliE* ( b-y^-^tfOWfiARiBea) ^^5. 
09K5H\J:-3fc. feiifeWELUTcOh-y^-r 
(i. nn ro j . NHH r 2 5 5 j fc<tt^©l«^ > h 
(Hi fc^i d Ett&BL&ttft&icttPirM r 1 9 

2j ) os^a-g-xr?^ ytt^Tit^tcfflra-rs 
■/nmwmzmvxmwiztf. ift^Gre e nws 



a BKBte-pv >t t> Httc LT&5g-f & -r t S . 

[0 04 7] JjUi^i-aKLT. aBttfeLUTfr[S»2 
0 d Iz J: & IB^feMlE LUT (tUvPTv ?f-~?)V) 
mmmi-th t . S^fe»JESP2 0 e fc J; &*53a 

(l35<?3X7 i >/T5 2 > 5 4. fcj:tf56) #*?T*>fl 
■5. ieiife«iEgP2 0e«i. ■ftg#afttNU>62*£ 
£ft£g*LUT (Base LUT) tfeiifiLUT 
££. -f-tfOB^RGBffltcJCtTa^Wt^tToTft^ 

[0048] EttfittjEffi 2 0 e J: §0 5 «y 7 
5 2fcJ:tf 54K^6^£lll 0£#MLTf&9|-r 

[ 0 0 4 9 ] ft . fBlifeffliE^ 20eli. #B*<0R 
GB«(cS-?£, OT<D5S 
[0050] 
1 
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w Bkta = 



W ol = 



R-128 



W, 



green 



128 




2B-R- 


G 


256 




2G-B- 


R 


256 



(2) 



(3) 



(4) 



0) . ZZX. KlSfe (ffllfe) oSAfWW&iiWskin 
0. lEIife m&) £OS^#ftra^WiWgreenrj>S„ 

So 

[005 1] I^t. 5$ (4) £^-ri>i:. 
Wgreen=<(G-B)-(G-R) 1/256 - ( 5) 

S(5)(i. RGB(7)3*>, aB^G*i^cOfl!! 
<7)RBlzM LX b'nm&B* LT v . #< 5 ) ic 

[0 0 5 2] ;cD<fc?K. (3) £J:i*ft (4 Mi. 

&Sj£*r (*(3)T«B, =5(4) TUG) #**>ffi0)fcj8 
# (5S(3)T1iRG. 5$(4)"TM4RB) t^LTifcOSS 

[0 0 5 3] SriK fflJELT^SgB^t«iEL.TV^^ 
«5»i:<^)«#SBitfc*=ar<-rifc«>t:. it (2) Oft 

Wskin= (R+D/256 - (6) 
tffl^«ii:fcT-l*6. * (2) fcJ:tXse (6) li, R 



^.mzitm l tm in *> t> <t>?* a . ^ ( 6 > 

ffl<7»£iiii;:Rfc-£-f. (R+i) bttznii. R= 
255<O^KSC ( 6 ) o£ffl#255/256T"«:3:< . (255+1)/ 
256= 1 ttc&£.o£.-thtzthX'h&, 
[0054] <XtZ. tm&MJEM2 0 e(i. W<0^ 
£■ (Xf771 12. Yes) £{JW= OtL {Xtv 
T114) . W>lcO%& (Xf7Tl 16, Yes) 
(C<±W= 1 t LX (Xf77 1 1 8 ) , fi*ftftW&W 

cot *) 3SIBH* { 0SWg l fc^s J; 

[00 5 5] $4>(C, ieiffeffliEgP2 0e{i, .Xr-yr 
110-11 8(cioT:Rtofcixfcm*WtW»£JB^ 
T\ W;i.tf||IMW>*&. 

[0056] 

[gSUO] 

R' = Cl-W.u.JRfc^ + W^R^ 
G* = (l-W^G^ + W^G^ 

B' - (l W^^Bjjggg 4 Wg^BjJj^ 

£i9?i§iE&<7)RGBffiT*Sir ,G' ,B' 
(^f 771 20) . <L<rT\ Rbase. Gbase. Bbase 
li. S*;P7^77Tf- 7*/^RGBiiT$>0. Rsk 
in, Gskin. Bskinii. IB1Sfe«iE/l^y ?7* vTf-T' 
/PcDRGB(rCJ>&,, 

[0057] SS951I*MW*TJ4. Xf'y7 1 2 0 fcfc 
fcvC, flUfeO^Sr^LTRGBfilOlilESr^To/i*^ 
M£tf)*&£>-f. £fe. »fefc:o^TtE1ife1liE*H 

[00 58] 
[ftl 1] 



R'=(l-W^ n -W 8ky -W B _ n )R kaB8 +W !lliin R 8kin +W el<y R Bkr +W 1 
GMl-W^-W^-W^Gt^+W^G^+W^G^+W, 
B'=(l - - W aky -W sree „)B ha ^W (4[ia B akill +W sky B 8k;+ W BrKn B grtc „ 



p 

green v green 
green^*green 



^=<i: 1 5^liEfM)RGBfflT'^>-g.R , ,G' ,B' £3<tf>£. 
Ji, 01 lfc^-tidtc, HiEf^RGBffl^ m^<7) 

MH£tt txs*L u t tiBitfe*iEL ut t omnm 

[0059] ?|iE^RGBffl*^^il^ (*f-y 
yi20<om . 05«OXf--yr5 6OJ!Ul(C^O, ± 

x<mmiz^\ t \x*Tyy'5 2i$SiXf5Aim y ) : &z 
s. 

[ 0 0 6 0 ] . 0 5 OKffl£ Ati#PM*(3tfl§ 



6) c0?£. Xf7/4 8lC#l,vC. 01 2(^-rtXb 
^A3WfltS*ifct><ot-r*. Sfffl&coiiitrKJi. 
Green (*§fe) Xf774 9^fc(t 

Rgreen = 10 4 
G green = 13 4 
B green = 8 1 

T. teigfeliiEfflOLUT (h-y^-^) 2r#fi!c^ 
s. »6w«»!tf>f y Mi. « 1 «t OPgH r 6 4 j X'h 
0. ^coSJWfiti. * ( l ) iO. 

A Rgreen = (0-1 04) /5 = -20 
AGgreen= (1 92-1 341/5=1 1 
A B green = ( 2 0-8 1 ) /5 = - 1 2 
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[0061]&£, XfyT5 2fci:U c 5 4tCi>V>T. 

6. S»HflW«*LUTi:«feLUTkO|J8ffitHl 
3 tc^-f „ 0 1 3 J: 0 . %mm&ffiElz£ iXB&bt 

Wgreen= (2G-B-R)/2 56= (2x17 1 

6 

=86/256=0. 33 

G' = ( 1 -Wgreen) x Gbase+WgreenX Ggreen 
=(1-0. 33) -166+0. 33X179=170 



1 0 0 6 2 3 flGEffili. 2o<^ft^cDS 
£t "9, MitfRGBtf ( 1 38. 17 1. 118)«0 
mmi*. ttWWWgreentt. 



138-1 18) /2 5 



[0063] %mmm<r>mmtz*Kti. «m&*GEM2 

UT(Base LUT) iSMtfeLUTi: $\ %<7)W 
*RG Bg[^tTS*tt»t*ff ->T*»W=5r1iiEa<0 

*»ii«BISffl< 4. 3B£ 

mm>bmizm nzzt & . 

[0064] 

tB»oe«iE»is. tfe{±is««8fcia«<7)ia»^ 

jEZtlte&ffiEAiz&-J^Xti{5&mWlT-9Z&mE 

wmm*m<-t&zk&x'$&. ttz. &mm<?> 
x\ &mifzwm-t&ztwx'%h. s^k, drse^ 
'mizwzt&z\ttfx'*&. 
[Hi ] *min-mm&m< l zfri>>&Mmmmmm 

[02 ] JMW*/\- K->l7«WSj^i»^n >y ? 
[03 ] *HWt;J:Sfe18iEflScOfl!i^aW0i]?r^-nR 



BS/n -y KBIT'S) S> . 

[04 ] *»WK±fiftlBER«<0«6K:«i<03tffl«* 

[05 ] *y?0BttJ; S>fe1£IE3ISOJ?rM^fe^jE£lftHH 
-thtzthcnyn— f-^- hT"J>£ . 

[06] M^£BS£^»£H^CtKlfc«£^-f0T' 
S>S . 

[07 ] #If<?)RGBI*^fefflttHu e $7%£>&tz 
ibcr>y V X'$> h . 

[08] 05cO^T->yr4 2fcJ:l/4 4^fc{ti.5!! ! a5r 

[09 I letifeffliEL UTCO J— y^-rSrS^lT-ifc 

[010] 05<7)Xf--y7°5 2fcj;^5 4(^(t-Sj!a« 

[011] ffljEf^RGBffi*i, m£<0PWW£»LT* 
*LUTfcK1i&«iELUTkOlBI^« <0<O*EpoD« 
H) fc5:l.it$:iJiBfl-r§^o0TJ>S o 

[01 2] ®&to<7)txh77A.<?>-m£*-tmx'h 
*>. 

[01 3] «*LUTt^feLUTkcoW^S:^-r0T- 
[«r^)SlHH3 

1 1 XJf^+ 

12 TS/fJUA+fi'ti*? 
14 t^**.*? 

2 l aytw 

2 3 tf-F 

24 CD-ROMh'7'fy 

2 5 7Pvt- 

2 6 

3 1 

3 2 furi/-< 
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[01] 



[02] 



mmxumm 



TV 0 



A/ ^ 



20a 



77 



, fid 



7*M 



21. 



"a 7 — 



tic 



SOd 



20a 



fefrlEllIB*^-* 




13] 



[04] 



12a 



32a 10b 



31a 



12b 



***** 










► 



[01 1] 



3 



31b 





<a0))01-169135 (P2001-1 6 JL8 





[08] 



(ai))oi- 



1 69 1 35 (P200 1 
[HI 0] 



- 1 6JL8 




(51) Int. CI. ? i&s'jte^ 
H 0 4 N 9/64 



F I 

H 0 4 N 1/46 



T-73-I-' (##) 

z 



